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1. Introduction
Human activities are largely responsible for changing the world's
climate through changes in land use and emissions of greenhouse
gases. These activities are also contributing to other aspects of global
environmental change (GEC); including changes in freshwater sup-
plies, air quality, nutrient cycling, biodiversity, land cover and soils.
Impacts of GEC include the increased frequency of extreme events,
sea level rise and ocean acidiﬁcation, changes in hydrological
systems, pollution and coastal subsidence (O’Brien and Leichenko,
2000; Baek et al., 2009). A higher number of disasters that are linked
to environmental hazards occur in developing countries and the
impacts are greater in these countries. According to Munich Re
(2013), the average percentage of direct losses per year with respect
to GDP is highest in emerging economies at 2.9%, compared with
developing economies (1.3%) and industrialized countries (0.8%).
According to Guha-Sapir et al. (2014), 388 disasters occurred
annually between 2003 and 2012, which killed 106,654 people on
an average annually. About 88% of global reported disaster
mortality in 2013 was distributed among ﬁve countries classiﬁed
as low income or lower-middle income economies which were
part of the top 10 countries in terms of disaster mortality in 2013.
At the ﬁrst session of the United Nations Conference on Trade
and Development (UNCTAD I) held in Geneva in 1964, it was
pointed out that there exist a group of countries that exhibit
extreme poverty; acute susceptibility to external economic shocks,
natural and man-made disasters and communicable diseases; and
with structural handicaps to growth despite the registered global
prosperity (UN, 2008). These countries later came to be grouped
under the Least Developed Countries (LDCs). A number of small
states that do not fall under LDCs also show inability to exploit
economies of scale; suffer limited diversiﬁcation possibilities,
limited human and institutional capacity and are highly suscep-
tible to external shocks and natural disasters and environmental
change. The Small Island Developing States (SIDS), recognized
under the United Nations, fall under this group (Briguglio, 1995).
For example, the two cyclones that struck Samoa in 1990 and 1991
put development back by 20 years and wiped out 15 per cent of
GDP (WMO, 2006) which demonstrates the level of vulnerability
among SIDS and those falling under LDCs in particular. The
Commonwealth Secretariat has initiated a programme on Resi-
lience Building in Small States for its 32 Member States that have a
population of about 2 million or less (Easterly and Kraay, 2000;
Read, 2004; Crossley et al., 2009). The level of development is a
crucial determinant factor in the resilience of a country to
disasters and other risks regardless of its size (Read, 2004).
This special issue is concerned with LDCs and with particular
reference to the Asia-Paciﬁc including Oceania SIDS LDCs (Table 1).
2. Least developed countries
The UN Economic and Social Council (ECOSOC) Committee for
Development Policy (CDP) reviews the criteria for a country to be
classiﬁed as an LDC every three years. Three criteria are applied
and to graduate out, a country must meet at least two of these: per
capita gross national income (GNI) in which since the 2012
triennial review, countries under $992 are incorporated and those
above $ 1190 are graduated; human assets where a human asset
index based on nutrition, health and education is applied; and
ﬁnally economic vulnerability to external shocks which is mea-
sured through an Economic Vulnerability Index (EVI) calculated
using six indicators among which are remoteness, victims of
natural disasters, share of population living in low elevated coastal
zones, share of agriculture, forestry and ﬁsheries in gross domestic
product and instability of agricultural production (UN, 2008;
UNCTAD, 2013b).
Currently there are 48 LDCs of which 33 are in Africa, 14 in Asia
Paciﬁc and one in South America (UNCTAD, 2013a). Among the
LDCs are SIDS, non-island small states such as Swaziland and
Gambia, landlocked countries for instance, Lesotho and Chad and
very large countries e.g. the Democratic Republic of Congo.
Botswana, Cape Verde, Maldives and Samoa are the only countries
that have graduated out of the LDC category (UNCTAD, 2013a). The
LDCs population was 851million in 2011, constituting about 12% of
the world population. With a population growth rate which is
nearly twice as fast as that of the rest of the developing countries
(i.e. at 2.2 per cent annually compared to 1.2) and 5 times higher
than the developed world, the population is expected to double
before 2050. All the Asia Paciﬁc and SIDS LDCs registered an
increasing population trend between 2000 and 2011. These ﬁgures
point to low education levels and employment opportunities
especially among LDCs women who between 2005 and 2010 had
the highest fertility rates in the world with an average of
4.4 children per woman (UNCTAD, 2013b). If not graduated out
of LDCs, these countries will account for about 40% of the global
population growth over the next forty years.
The existence of a large number of countries that fall under the
category of the poorest and weakest segment of the international
community is a major global concern due to globalization and the
high level of worldwide interconnectedness. Persistent low devel-
opment in one part of the world is to a large extent a result and
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also a potential source of global vulnerability. The outbreak of the
Ebola virus disease (EVD) in 2014 in four LDCs: the Democratic
Republic of Congo, Guinea, Liberia and Sierra Leone, is a good
example of how the interplay between low development, poverty
and poor governance occurring in the midst of rapid urbanization
and high global interconnectivity can quickly become a global
threat requiring international intervention (Frieden et al., 2014;
House, 2014).
Uncompetitive production systems in LDCs limit their ability to
cope with unpredictable terms of trade and other impacts of global
economic liberalization (UNCTAD, 2006). This hinders their inte-
gration into the global market, a major factor that predisposes
these countries to vulnerability to global environmental change.
The persistent negative effects of the global ﬁnancial crisis since
2008 have not helped the situation among LDCS. For instance, the
growth rates fell from 7.5 per cent to an average 5 per cent since
2009 (UNCTAD, 2013b) although the Asia and SIDS LDCs are ahead
of their Africa counterparts. In particular, the contribution of
agriculture in the economy has been declining and the observed
growth in the industry is linked to mining, crude oil, gas and
hydroelectric power and less from manufacturing.
Along with many other international initiatives to address the
growing global poverty and low development was the UN, 2001
Millennium Development Goals (MDGs), set to be achieved in
2015 (UN, 2001). Among the eight MDGs, are three which are
relevant to the current discussion i.e., MDG 1: Eradicate extreme
poverty and hunger; MDG 7: Ensure environmental sustainability
that among others aims to integrate the principles of sustainable
development into country policies and programs and reverse the
loss of environmental resources; and MDG 8: Develop a global
partnership for development that has among its aims the special
needs of the LDCs, and the special needs of landlocked and small
island developing states.
General assessments of progress towards MDGs across the
world remain mixed. Success with MDGs by an LDC could be
taken to signal progress that point to the potential for that country
to graduate out of LDC category. Trends in numbers of countries
under LDCs point to a limited chance for success with MDGs
within these countries. The ﬁrst group, 25 LDCs, was established in
1971. By 2008, this number had nearly doubled to 49 countries,
pointing to increasing global disparity in development and wide-
spread poverty (UN, 2008). However, a full achievement of MDGs
globally may not have addressed challenges leading to a world
with LDCs and widespread poverty. Doyle and Stiglitz (2014) argue
that for the world to move towards sustainable development,
MDGs need to incorporate “a vision of equitable development”.
They proposed that a review of MDGs to include another goal of
“eliminating extreme inequality” which should be considered
seriously. This is supported by other studies (Vandemoortele,
2011) that however, argued that a fundamental transformation
in society beyond the narrow domain of economic growth to
include equity, justice and sustainable human well-being within a
country is required. Vandemoortele (2011) noted that inequality is
also prevalent in LDCs, a situation which hinders the ability to
realize MDGs resulting, among others, in increased vulnerability to
hazards and disasters that often affect mostly the most poor
groups in these countries.
3. LDCs and environmental challenges
LDCs suffer multiple stressors emanating from complex inter-
linkages between local and global environmental changes and
socio-economic challenges (O’Brien and Leichenko, 2000; Pelling
and Uitto, 2001; Read, 2004). These countries are faced with
numerous dilemmas, which include for example:
 Increasing population under inappropriate land tenure sys-
tems, resulting in land use pressure and depletion of the
natural resource base in the face of increasing food insecurity,
limited resources to invest in land management and to pursue
alternative production systems and or import food (UNCTAD,
2006). Although urbanization in LDCs is low compared to the
world average, the increasing loss of productivity in rural areas
leads to increased migration to urban areas which introduces
new vulnerabilities (UNCTAD, 2013b).
 Water shortages and declining water quality coupled with
growing urbanization and inadequate service provision, result-
ing in pollution which poses major health problems (UNDP,
2005). At the same time, there is low investment in health
services while high population growth rates are being regis-
tered; and nutrition deﬁciencies and communicable (e.g. tuber-
culosis) and non-communicable (e.g. sugar diabetes and
hypertension) diseases are increasing (UNDP, 2005).
Low development levels result in high reliance among LDCs on
immediate environmental resources, a situation that creates high
vulnerability to local and global environmental change. For exam-
ple, global warming leading to widespread melting of snow and
ice, and rising sea level are confounding problems for the poor in
coastal areas of LDCs, where human settlements and infrastruc-
ture, freshwater supplies, ﬁsheries, agriculture, forestry and key
resources for tourism industry are threatened (IPCC, 2014).
Further, changes in patterns of vector-borne diseases and other
environmental health problems due to changes in temperature,
rainfall and relative humidity combined with food insecurity,
water scarcity and other socio-economic problems will present
profound obstacles to enhancing the already precarious state of
human well-being in LDCs (Confalonieri et al., 2007). It has been
estimated that out of the estimated total funding of $49 to 171
billion per annum required for adaptation by 2030 globally, $27 to
66 billion would accrue in developing countries (UNFCCC, 2007)
although Parry et al. (2009) considered this to be an under-
estimation.
Table 1
Asia-Paciﬁc least developed countries (including Oceania SIDS LDCs) as of 2014
(UNCTAD, 2013a).
LDC Land surface area
(000 km2)
Population in 2011
(thousands)
Index Income
level
Afghanistan 652.2 29,105 Low income
Bangladesh 130.2 152,862 Low income
Cambodia 176.5 14,606 Lower middle
income
Bhutan 38.4 729 Low income
Kiribati 0.8 99 Lower middle
income
Lao People's
Dem. Rep.
230.8 6521 Lower middle
income
Myanmar 653.3 52,351 Lower middle
income
Nepal 143.4 27,156 Low income
Timor-Leste 14.9 1176 Lower middle
income
Yemen 528 23,304 Lower middle
income
Samoa 2.8 9908 Lower middle
income
Solomon
Islands
28 538 Lower middle
income
Tuvalu 0 (26 km2) 10 Upper middle
Income
Vanuatu 12.2 242 Lower middle
income
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Between 2005 and 2013, LDCs went through the process of
development of National Adaptation Programmes of Action
(NAPAs) but funds required to implement these, which are
estimated at roughly US$ 5 billion excluding additional contribu-
tion, are yet to be availed (Kissinger and Namgyel, 2014). Following
the 16th Conference of Parties (COP 16) to the United Nations
Framework Convention on Climate Change (UNFCCC) held in 2010,
LDCs commenced a process of formulating National Adaptation
Plans (NAPs) using experience from NAPAS to plan “medium- and
long-term adaptation needs”. Solomon Islands, Bangladesh, Nepal,
Bhutan, and Cambodia are some of the LDCs that by 2012 were
integrating NAPs into their development agenda. While the
process of drawing NAPs is supported through the Least Devel-
oped Countries Fund (LDCF), funding for implementation of NAPs
remains uncertain. Patta et al. (2010) observed that none of the
current mechanisms to scale up international ﬁnancial support
come close to meeting the required adaptation funds in develop-
ing countries and concluded that international ﬁnancial assistance
is urgently needed to support adaptation over the next two
decades which is in contrast to the NAPs medium to long-term
time scale.
Efforts to alleviate poverty and build basic infrastructure in
these countries naturally dominate the development agenda,
while environmental concerns tend to be put on the backburner.
However, environmental changes resulting partly from a changing
climate and development challenges will worsen the situation in
these countries and the consequences of such a scenario are likely
to be global (Patta et al., 2010; Frieden et al., 2014). The second
International Geosphere-Biosphere Programme (IGBP) interna-
tional synthesis of key policy-relevant areas within global envir-
onmental change (GEC) research includes a theme on Global
Environmental Change and Sustainable Development: Needs of
Least Developed Countries (LDCs), here after referred to as the
IGBP-LDCs synthesis. GEC science outputs generated by IGBP, its
partners and other international organizations have a great
potential to address the challenges of LDCs but information pro-
vided is usually of a broad scale, fragmented and lacking immedi-
ate local context for policy applications.
Solutions to the problems of LDCs require options that are
adaptable to the local environment and that are easily assimilated
by the local community. The existence of rich local knowledge
systems is often overlooked amidst all the vulnerabilities of LDCs
(Gaillard, 2007; Campbell, 2009; Mercer et al., 2010). This local
knowledge, if revived and harnessed appropriately, could contri-
bute to reducing some of the GEC challenges now facing LDCs
(Gaillard, 2007). Campbell (2009) noted the following traditional
disaster reduction measures that were used among Oceania island
states, some of which are LDCs: (a) food security for instance,
production of surpluses, storage and preservation, agro-ecological
biodiversity and famine foods; (b) settlement security such as
elevated sites and resilient structures; and (c) inter- and intra-
community cooperation e.g. inter-island exchange, ceremony
and consumption control. These practices have been eroded by
globalization and its associated social inequalities which at the
same time increase the exposure to hazards resulting in increased
vulnerability (Campbell, 2009; Mercer et al., 2010). While it is so,
there is a need to assess challenges of applying local/traditional
knowledge in the face of changing patterns of hazards and
socio-cultural and economic conditions. Mercer et al. (2010) made
an attempt to establish a framework for integrating indigenous
and scientiﬁc knowledge for disaster risk reduction. Papers in
this special issue focus on integration of existing local infor-
mation with relevant GEC science outputs generated by various
international organizations to produce updated and consoli-
dated outputs that can better address the GEC challenges faced
by LDCs.
4. Focus themes on needs of Least Developed Countries
This special issue addresses themes that were selected under
the IGBP synthesis on Needs of LDCs achieved through a series of
studies and consultative process among which were: (i) a desktop
study commissioned by UNFCCC to review physical and socio-
economic trends in climate-related risks and extreme events in
the context of their implications for sustainable development,
paying particular attention to the most vulnerable developing
countries, especially LDCs and SIDS; (ii) documentation of
Research on Climate Change and Human Health in Southern Africa
commissioned by DBL – Centre for Health Research and Develop-
ment, University of Copenhagen; (iii) The IGBP synthesis Explora-
tion and Integration process of selecting synthesis themes held
during the 24th IGBP Scientiﬁc Committee meeting in Japan April
2009; and (iv) the IGBP and the Earth System Science Partnership
(ESSP) and the Intergovernmental Panel on Climate Change (IPCC)
Workshop on Impacts, Adaptation and Vulnerability (IAV) to global
environmental change held in Brazil in November, 2009. A plan-
ning workshop held in September 2010 in one LDC, Mozambique
in Maputo, that brought together researchers and key stakeholders
elaborated further on the synthesis focus areas with respect to
needs of LDCs, mapped out procedures to realize the across scale
integration synthesis, expected outputs, ways to engage decision
makers and disseminate the results. These activities and others
informed the decision to focus the synthesis on the LDCs theme on
(i) natural hazards and disasters such as drought, ﬂoods and
tropical cyclones etc.; (ii) human health and environment with
particular reference to food security and water resources; and (iii)
the role of indigenous knowledge systems in addressing GEC
issues.
5. Coverage of this special issue
The focus of this special issue is on the Asia Paciﬁc and SIDS
LDCs. These LDCs face complex environmental challenges linked to
a combination of natural climate variability and climate change as
well as human activities. Up-to-date information on the nature of
these challenges and potential solutions are required by the policy
makers and society at large. This special issue draws from gray and
published literature to integrate local information with global
outputs and synthesize and provide insights on the interface
between hydro-meteorological hazards and anthropogenic activity
in the Asia Paciﬁc and SIDS LDCs. The papers in this issue cut
across climate extremes and disaster management with a focus on
food security, water resources and human health and environ-
ment. They review the effectiveness of previous actions taken to
reduce disasters and strive to point to potential solutions in cases
of pitfalls. In particular, the papers demonstrate the need for global
change science and policy makers to engage with indigenous/
local/traditional knowledge systems which for the most part
have been left to disintegrate due to a failure to develop frame-
works that link these systems with modern science, techno-
logies and governance structures. These papers argue that inte-
gration of indigenous/local/traditional and modern science-based
approaches have the potential to provide more appropriate adap-
tation to climate extremes. However, the papers also point to the
need for up to date information in deploying modern approaches
to disaster management. They give examples where such informa-
tion was insufﬁcient leading to mal-adaptation. The special issue
also features two papers focusing on better understanding of
climate variability and climate change to provide critical informa-
tion required for adaptation.
In his paper on “Droughts in Asian Least Developed Countries:
Vulnerability and Sustainability”, Prof. Alimullah Miyan points out
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that low and reduced precipitation and water-ﬂow have been
increasing pollution and decreasing availability of freshwater in
different regions within countries including the urban industrial
zones with increase of pests and diseases. Available information
show that the monsoon has been delayed by 20 to 30 days affecting
cropping culture and livelihoods; droughts are increasing in Ban-
gladesh; northern and southwestern regions are facing extreme
water shortage as well as acute moisture stress during the dry
months adversely affecting both the ecology and agricultural
production which is threatening food security and overall liveli-
hoods. Other South and Southeast Asian LDCs like Nepal, Bhutan,
Cambodia and Lao PDR under the monsoon climatic zone have also
been suffering due to delayed and changing distribution patterns of
precipitation. Erratic monsoon is contributing to decrease in surface
and ground water-tables. Water scarcity has been getting worse in
the recent years due to increasing withdrawal of upstream waters.
Decline of freshwater supply increases salinity in the coastal zones
with adverse affect on agriculture and livelihoods.
In their paper on “Drought Risk Management for Increased
Cereal Production in Asian Least Developed Countries”, Md. Rezaul
Karim and Mohammed Ataur Rahman explain that drought stress
is a serious abiotic factor inhibiting nutrient acquisition by roots
and limiting cereal crop production in Asian Least Developed
Countries (LDCs). It was established from this paper that under
severe drought with low nutritional status, the rate of photo-
synthesis, particularly water-use efﬁciency (WUE) increases in the
efﬁcient genotypes than inefﬁcient ones. Soil application of Nitro-
gen, Phosphorus and Potasium (NPK) along with foliar application
of zinc (Zn), boron (B) and manganese (Mn) increase grain yield as
well as micronutrients concentration of the grain during a
drought. The rate of photosynthesis, pollen viability, number of
fertile spikes, number of grains per spike, and WUE are increased
by late foliar application of these micronutrients. This indicates
that, by increasing WUE foliar application of Zn, B and Mn at
booting to anthesis can reduce the harmful effects of drought that
often occur during the late stages of cereal production in Asian
LDCs. Another attractive environmental friendly approach is to
select efﬁcient and drought tolerant genotypes with a more
efﬁcient root system. These ﬁndings are of high relevance for
farmers’ practices, the extension service and fertilizer industry to
mitigate the drought stress in Asian LDCs. The authors made a few
recommendations for extension of scientiﬁc knowledge to ﬁnd
more scope in support of mitigating drought situation.
In his review on “Modeling Recent Climate Change Induced
Extreme Events in Bangladesh”, Rehan Dastagir points out that
climate models are important to analyze climate change and its
extreme impact on Bangladesh as it is a disaster prone, least
developed and highly populated country. To face the challenges of
climate change in the upcoming decades, adaptation strategies
and agricultural or economical policy should consider regional
climate models and their forecasts. More rigorous research of both
physical and statistical science is needed to understand the
behavioral pattern of extreme climatic events. The modeling
results of extreme events showed signiﬁcant trends in Bangladesh
due to climate change. The results of these climate models are
signiﬁcant to show the importance of climate modeling in Bangla-
desh and it will help to promote research on climate modeling in
least developed countries like Bangladesh.
Heng Chan Thoeun in his paper on “Observed and Projected
Changes in Temperature and Rainfall in Cambodia”, presented the
climate change scenarios using MAGICC-SCENGEN program, which
links emissions scenarios with global and regional climate change
and has adopted the regional climate model (PRECIS) in combina-
tion with a number of GCM models with resolution of 5050 km,
using observation data and two historical and future climate data
sets generated by RCM model downscaling under the two
emission scenarios SRES A2 and SRES B2. Analysis of historical
and PRECIS data suggests that the climate of Cambodia is chan-
ging. Projections of annual maximum temperatures of PRECIS
model of both scenarios of SRESA2 and SRESB2 indicated a
maximum temperature range of 32.7–37.1 1C. Projections of
annual precipitation from 2008 to 2099 of PRECIS SRESA2 showed
an increasing trend in average rainfall.
The paper on “Barriers to Reducing Climate Enhanced Disaster
Risks in Least Developed Country-Small Islands through Anticipa-
tory Adaptation”, by Natasha Kuruppu and Reenate Willie point out
that Small Island Developing States (SIDS), classiﬁed as Least
Developed Countries (LDCs), are particularly vulnerable to the
projected impacts of climate change. Drawing on theories from
natural hazards, the authors adopted a systematic literature review
method to identify and organize the set of barriers by focusing both
on academic papers and gray literature. Their data revealed a
notable lack of studies on adaptation within African and Caribbean
LDC-SIDS. The most common barriers identiﬁed included those
related to governance, technical, cognitive and cultural factors. This
supports the need for adaptation funding to be channeled into
research or other in-country institutions that builds agency and
enable researchers and government ofﬁcials to generate their own
knowledge that can meet the adaptation needs of SIDS.
Mohammed Ataur Rahman and Sowmen Rahman's paper on
“Natural and Traditional Defense Mechanisms to Reduce Climate
Risks in Coastal Zones of Bangladesh ” argues that although Bangla-
desh is one of the most vulnerable countries to frequent climate
extremes such as ﬂoods, cyclones and tornadoes, local knowledge
was used in the past to mitigate against these hazards. They show
that increased frequencies of climate change disasters have coincided
with population growth, rapid urbanization, unplanned road con-
struction and industrialization which have served to erode many
aspects of Bangladesh traditional knowledge systems. The population
of Bangladesh increased from about 132 million in 2000 to nearly 154
million in 2012 under a total land surface area of 130, 200 km2. With
a population density of 1174 km2, the country is the 8th most densely
populated in the world although ranking 94th in terms of area. The
country faces major challenges in the face of climate change driven
extreme events with an urban growth rate of 3 per cent per annum
(UNCTAD, 2013a).
On the other hand the paper by Mohammed Ataur Rahman and
Sowmen Rahman points to accelerated deforestation in Bangla-
desh resulting in loss of some of the most important tree species
which are traditionally used to reduce disasters such as mangroves
leading to increased ﬂooding, erosion, heavy siltation, and pollu-
tion which elevate vulnerability. Policy response to reducing
disaster impacts included embankments and coastal afforestation,
but these are not founded on scientiﬁc knowledge and disregarded
indigenous/local/traditional knowledge. They note that a good
example is exotic species planted along the coastal embankment
which cannot withstand cyclones. This point is corroborated in
Shukla Rani Basak, Anil Chandra Basak and Mohammed Ataur
Rahman paper on “Impacts of Floods on Forest Trees and Their
Coping Strategies in Bangladesh”where it is shown that during the
last four decades several stakeholders including Government,
NGOs, private organizations and members of the public have
together planted numerous plantations but millions of these trees
have been dying due to ﬂoods and water-logging. Failure to
consider habit and habitats of the plants was a major cause for
instance, where Highland adapted plant species were planted in
ﬂood-plains areas that dominate most of the country and are very
susceptible to ﬂooding and to cyclonic storms. In some cases exotic
fast growing species were opted for instead of the indigenous ones
that communities have used in the past for protection around their
homesteads and along roadsides. The paper made a few recom-
mendations on tree plantations and noted that currently there is
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no recorded data nor coordinated research in Bangladesh about
the death of plants due to ﬂooding and water-logging and the long
term effects.
Tanvir Dewan's paper presents a synthesis of “Societal Impacts and
Vulnerability to Floods in Bangladesh and Nepal” both of which lie
between the Himalayas and low-lying coasts of the Bay of Bengal and
are traversed by hundreds of rivers and tributaries and hence they are
prone to ﬂooding. The paper looks at impacts of ﬂoods across sectors,
outlines traditional practices used in the past to reduce impacts and
reviews the institutional structures currently available for ﬂood risk
reduction and concludes that limited funds for disaster management is
the main obstacle. The noted traditional practices for coping with
ﬂoods cover transportation, and protection of houses to food provision.
As with the papers by Mohammed Ataur Rahman and Sowmen
Rahman and Basak, Dewan notes that many traditional knowledge
and indigenous practices have not been considered as an important
part in policy formulation on mitigation of ﬂoods. As a result
Mohammed Ataur Rahman and Sowmen Rahman paper calls for
stronger integration of traditional practices with scientiﬁc manage-
ment and point to the need to generate up to date scientiﬁc
information that feeds into policy. Dewan's paper recommends that
traditional knowledge and indigenous practices should be incorpo-
rated into disaster management, but went further calling for more
research on traditional wisdoms and practices for long-term ﬂood
management policy.
Both the papers by Tanvir Dewan and Mohammed Ataur
Rahman and Sowmen Rahman note that while loss of human
lives from climate extremes has been reduced, economic losses
remain high and hence development is constrained and poverty is
enhanced. Institutional weakness in coastal management, disre-
garding of grassroots input and lacking scientiﬁc information are
the major constraints.
Sowmen Rahman and Mohammed Ataur Rahman in their paper
on “Climate Extremes and Challenges to Infrastructure Development
in Coastal Cities in Bangladesh” describe the situation in most of the
coastal cities in Bangladesh that are located on the riverbanks of low-
lying tidal zones at an average elevation of 1.0–1.5 m from the sea
level. Construction and management of buildings, roads, power and
telecommunication transmission lines, drainage and sewerage and
waste management are very difﬁcult and vulnerable to climate
change disasters. Cyclonic storms associated with tidal ﬂoods impact
seriously the infrastructures and thus the livelihoods. Although
coastal cities are the ultimate shelters of the coastal people during
the extremes events, the coastal cities are not safe and cannot
support them due to poor infrastructure. This study puts forward
recommendations towards sustainable planning of coastal cities.
In his paper entitled “Climatic and Anthropogenic Factors Chan-
ging Spawning Pattern and Production Zone of Hilsa Fishery in the
Bay of Bengal”, Md. Shohidullah Miah explains that about 2% of the
entire population of Bangladesh is directly or indirectly engaged with
Hilsa ﬁshing and that about 75% of the global Hilsa catch is reported
from Bangladesh. Due to various anthropogenic activities, climate
change effect, increased siltation and rising of the river basins, the
migratory routes as well as spawning grounds of Hilsa are being
disturbed, displaced or even destroyed. Oceanographic changes viz.
high turbidity increased ﬂooding, more tidal action and changes of
salinity etc. have accelerated the change of migration patterns of
spawning, growth and its production. Hilsa fecundity is declining in
different areas due to climate change and the declining of fecundity
impacting greatly on Hilsa spawning and production.
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